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OmpA，Blc，冰核蛋白（Ice nucleation protein, INP）系统等，其中，自主转运蛋
白（Autotransporter, AT）被认为最具有潜力展示分子量大、结构复杂的外源蛋白，




本文的研究围绕 Ag43 细胞表面展示系统展开，目的在于表征 Ag43 能携带
外源蛋白到细胞表面的能力，发现和挖掘Ag43展示系统更多的应用和发展潜力。
我们选取了三种不同的目标外源蛋白，分别是来自海葵珊瑚的红色荧光蛋白
（Red fluorescent protein, RFP）、枯草芽孢杆菌的内切葡聚糖酶（Endoglucanase, 
BsCel5）和博伊丁假丝酵母的甲酸脱氢酶（Formate dehydrogenase, CbFDH），采
用不同的表达载体—pET28a 和 pBAD99a，以及 Ag43 的两个取代位点，我们将




















138），其表达量更高；对于 pET28a，当目标蛋白取代 Ag43 的第 53-699 aa 时（即
700），其表达量更高。 
二、细胞表面展示RFP能使菌体的颜色变化，尤其是在表达载体 pET28a中，
但是表面展示的 RFP 没有使菌体颜色变得更红，反而是胞内表达 RFP 的菌体颜
色更深，我们猜测这是跟红色荧光蛋白的发光原理有关，当 RFP 被展示到胞外
时，暴露在培养基中，RFP 容易被外界的其它物质氧化或还原，致使荧光减弱。  
三、细胞表面展示 BsCel5 能保持活性，并且不需要打破细胞取得酶，使全
细胞酶活大大提高，尤其是 pET28a-Ag43-138-BsCel5 的全细胞酶活最高，使我
们对 Ag43 表面展示外源蛋白作为全细胞催化剂的发展有更好的展望。 
四、细胞表面展示 CbFDH 虽有重组蛋白的产生，但是却检测不到其活性，



























Cell surface display system enables the recombinant proteins being displayed on 
the surface of bacterial cells as a platform for the study of proteins. The protein is 
convenient to access external substrates via surface display, which overcomes the 
difficulty caused by membrane penetration of substrates and simplifies the process of 
protein purification and recovery. This advantage brings many potential applications, 
which urgently in the high-throughput screening to whole-cell biocatalysts for chemical 
production. Escherichia coli (E. coli) is the most widely used microorganisms because 
of its easily genetic manipulation, rapid growth, and with high yield for producing 
heterologous proteins. In order to export the passenger to the cell surface, there were a 
variety of anchor proteins being developed for the surface display, which were OmpA，
Blc，Ice nucleation protein (INP) and so on. Among all, autotransporters (ATs) have 
been reported to be one of the most attractive systems for the large and complex proteins. 
The anchor protein we used was antigen 43 (Ag43), which belonged to the AT protein. 
The Ag43 from E. coli is a novel surface display system, which only few reports are 
related to. Therefore, it is a great potential of protein-display based on fusion of Ag43.  
In order to discover more functions and applications of Ag43, the backbones, 
fusion sites and different target proteins have demonstrated to estimate the efficiency 
of surface display via Ag43. In detail, we have demonstrated three different target 
proteins (i.e., red fluorescent protein from Discosoma striata (RFP), formate 
dehydrogenase from Candida boidinii (CbFDH) and endoglucanase from Bacillus 
subtilis (BsCel5)) on the cell surface by fusing these proteins to the Ag43 based on two 
different backbons (pET28a and pBAD99a). And there were two different fusion sites 
of Ag43. The target genes could replace the fragment of 53-137 aa or 53-699 aa, which 
we called 138 and 700 respectively for short. The major results are shown as follows: 
(1) The backbone, fusion sites and target protein showed the difference in 
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